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The existence of internal hemorrhagic pachymeningitis in 
childhood has received comparatively little attention in the 
text-books and general medical literature, lierter's- excellent 
article published in 1898, with the report of two cases, is an 
exception to the rule. Even when mention is made of the sub¬ 
ject it is not usually in the report of cases or of personal ex¬ 
perience, but merely in allusion to the writings of others. 

Internal hemorrhagic pachymeningitis, even m the adult, 
is said by (lowers to be “very rare,” and is of interest “chiefly 
as a pathological curiosity enigma." (lowers 11 further states 
that its rarity outside of asylums may be judged from the fact 
that during the first forty years in which the London Pathologi¬ 
cal Society received the curiosities of metropolitan necropsy 
not a single specimen was brought before the society from any 
London hospital. 

Osier 4 says that during eight years in the post-mortem 
room of the General Hospital of Montreal no case of internal 
hemorrhagic pachymeningitis occurred, and the first specimen 
he saw after having been for fourteen years interested in mor- 

1 From the William Pepper Laboratory of Clinical Medicine, Uni¬ 
versity of Pennsylvania (Phcchc A. Hearst Foundation). 

Read at the twenty-fifth annual meeting of the American Neuro¬ 
logical Association, June 14 and 15, 1899. 

3 Herter, The American Journal of the Medical Sciences, 1898. 

3 Gowers, “A Manual of Diseases of the Nervous System.” Sec¬ 
ond English edition, p. 325. 

4 Osier, Journal of Nervous and Mental Disease, 1888. p. 608. 
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hid anatoim was in \ irdiow s laboratory; but lie saw numer¬ 
ous exanijiles later at the Philadelphia Hospital, usually in 
bodies from the insane department. 

While the condition is not one of great frequency, it does 
occur often enough to be seen by many neuropathologists, and 
the mere report of a case in the adult would hardly be jus¬ 
tifiable. The occurrence of this pathological condition in chil¬ 
dren is worthy of mention. According to Gowers, in early life 
it is relatively as well as absolutely infrequent, and occurs 
chiefly in infancy, as frequently in the first year of life as be¬ 
tween one and twenty years of age. 

Dercum/' in an article in his text-book, refers to the papers 
by Doehle and Xorthrup as evidence of the occurrence of in¬ 
ternal hemorrhagic pachymeningitis in childhood. He speaks 
also of a variety of chronic external pachymeningitis occurring 
in childhood, and described by Lannelongue and Alexis 
Thompson, and he mentions inherited syphilis as a cause of 
pachymeningitis in childhood. 

AI ills" refers to the existence of the condition in children, 
the subjects of hemorrhagic, rachitis, and in the discussion of 
a paper by Osier on internal hemorrhagic pachymeningitis re¬ 
ported a case in a child of about three years of age. 

Xorthrup 7 has reported four cases occurring in children, 
the eldest child being four years and seven months old. lie 
refers to a case in childhood recorded by Emmett Holt, and to 
one bv S. J. AleXult. lie says he has seen only four cases, 
all in children under two years of age, in an experience founded 
upon fifteen hundred necropsies. 

I lovt" says that the few cases reported as occurring in early 
life were due to traumatism or some grave general disease. 

Hilliard 1 ' speaks of trail malic cases occurring in well-grown 
children. 

Holt" 1 savs that chronic internal pachymeningitis is not 

Dercutn. "A Textbook on Nervous Diseases.” pp. ."550. 352. 

* Mills. "The Nervous System and its Diseases.” p. 265. Journal 
•of Nervous and Mental Disease. 1888. p. Oil. 

~ Nonhrup, Proceedings ol the X- . Path. Soc.. 1890. pit. 59 and 
t‘7- 

“Hoyt. Medical Record. April ,;o. 1892. p. 485. 

" Bullard. Poston Med. and Sttrg. Journal. Nov. 7. 1S95. p. 461. 

’"Holt. "Diseases of Infancy and Childhood." 
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very rare, being usually discovered at autopsy in children, 
chiefly cachectic infants, who have died of other diseases. He 
says he has seen five cases, lie also makes the statement that 
pachymeningitis plays a much more important role in the pro¬ 
duction of meningeal hemorrhage in children than has gener¬ 
ally been accorded to it. 

Oppenheim 11 describes a form of chronic meningitis in 
young children, confined almost entirely to the posterior 
cranial fossa and supposed to he of syphilitic origin. The 
meninges are united with the cerebellum and medulla oblon¬ 
gata. This condition mentioned by (Ippenheim seems to be 
different from that observed by us in the case to be reported in 
this paper. 

According to Henoch, 1 - pachymeningitis in moderate inten¬ 
sity and extent occurs not so very rarely in children, but is not 
as common as in adults. Our case seems to be extraordinary, 
not only on account of the advanced age of the child, but also 
on account of the extent of the process. 

'I'lie oldest child with internal hemorrhagic pachymeningitis 
to which Herter was able to refer was six years of age (Doehle). 
The age of the patient studied by us was nine years. 

Dochle 13 believes, from the necropsies made in the patho¬ 
logical institute of Kiel, that chrome internal pachymeningitis 
is not so rare in children as is usually believed. In 31)5 autop¬ 
sies on children, 269 being in children one year old and under, 
chronic pachymeningitis was found 48 times; and in 38 of these 
cases the children were not over one year old; in the other ten 
they were not over eight years old. No pachymeningitis was 
observed in children nine or ten years of age, and no mention 
is made of ages more advanced than these. Dochle even believes 
that pachymeningitis is of more common occurrence in child¬ 
hood than in later life, but he states that the existence of 
chronic pachymeningitis in childhood has received little atten¬ 
tion. 

This brief resume of the literature presents a variety of 

11 Oppenheim. “Lehrbuch der Xervcnkrankheiten,” first edition, p. 

490. 

12 Henoch, “Vorlcsungen iiher Kinderkrankheiten,” 1892. p. 285. 

13 Doehle. ‘‘Verhandlungen des X internationalen medicinischen 
Congresses.” Ahtheilung XVTT. Gerichtliche Mcdicin, p. 40. 
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opinions held in regard to the occurrence of internal hemor¬ 
rhagic pachymeningitis in childhood. Xo mention is made of 
the condition in certain books devoted to the diseases of cliil- 
drt n. 

1 he case that we report is from the Pennsylvania Train¬ 
ing School for heebie-AJinded Children. W e are indebted to 
Dr. Ai. \\ . Harr and Dr. Llewellyn for the clinical notes. 

Ai. T., born December ta, ttshy, was tlte child ol health} 
parents. I lie father \v;ts a teacher and very erratic, t he par¬ 
ents, though not related before marriage, bore a striking re¬ 
semblance to one another. The fattier was thirty-six, the 
mother thirty-three, when Al. was born. 'Die parents and 
grandparents were not addicted to the use of alcoholic drinks. 
A history of insanity or feeble-mindeuness was obtained in the 
family of a great-grandfather. There was no tendency to 
blindness or deafness in the child's family on either side, ex¬ 
cepting that the father was somewhat deaf in the left ear as 
the result of a severe attack of scarlet fever when seventeen 
years old. Two sisters of Al. were said to be of sound health 
in body and mind. She had no brothers. A dead sister, three 
years Al.’s senior, resembled AT in constitution: and died in 
a home for feeble-minded children in .Iowa, of "tuberculous 
meningitis," January 31, 1894, at the age of eight years. She 
was the second child in the family and resembled AI. to such 
an extent that the parents had only one photograph taken for 
the two children, inasmuch as the one represented both. 

AJ. was born without instruments, but version was per¬ 
formed. She was not asphyxiated and had no convulsions fol¬ 
lowing birth. She was the third child in the family. She prob¬ 
ably had adenoid vegetations, as she experienced difficulty in 
nursing and in breathing through her nose. She cried for 
thirty-six hours after birth and is said to have "ruptured her 
navel and one side, and to have enlarged her head somewhat.” 
AT was not subject to severe illness. Her sight was said to 
be good, but her hearing defective; this defective hearing may 
really have been a want of attention. She could not speak. 
She was right-handed and had no anomaly of gait. Site began 
to walk before she was two years of age and had no motor 
paralvsis. She had some of the infectious diseases (measles, 
whooping-cough), but never had convulsions. Her bowels 
were “weak;” this statement probably means that she was sub ¬ 
ject to diarrhea. The feet and hands were alwavs cold and 
blistered casilv. She masticated her food properly. She was 
said to be lacking in sensation, and would handle hot coals 
and hot food without uttering a sound of discomfort. She was 
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exceedingly active and noisy, as so many feeble-minded chil¬ 
dren are, and was destructive, heedless o! danger and careless. 
She wet the bed as well as her day clothing, did not under¬ 
stand what was said to her, and could not read. The above 
history was obtained from the child's father, December 30, 
1895.' 

At the time of admission to the school, October 17, 1896, 
she was recorded as an idiot with a large head, the circumfer¬ 
ence of which was 21 inches. Her sensation could not be ac¬ 
curately tested on account of her mental condition. Acuity of 
vision was never tested, for the same reason, but her sight was 
apparently good. No peculiarities of motion were noticed. 
The movements were not inco-ordinate and tremor and 
convulsions did not exist. Tendon phenomena were not ob¬ 
tained. No trophic disorders were observed. The child could 
not talk; she was unclean in her habits and noisy. Pulse was 
normal. Incontinence of urine existed. The number of red 
blood corpuscles to a cubic millimeter was 5.800,000. Hemo¬ 
globin was 74 per cent. No rigidity was detected. 

After having been in the school one year she was reported 
as probably more troublesome and harder to manage than 
when admitted; although her parents seemed to think she was 
improved when they visited her in September, 1897. 

For about a year previous to her death, M. showed very 
gradual emaciation, although careful physical examination re¬ 
vealed no special cause for it. The gait was observed to be 
more shambling than previously, and this was attributed to 
physical weakness. In February, .1899, she was reported as 
thin and poorly nourished. 

On February 8, 1899, emaciation being extreme she was 
sent to the hospital, was fed upon very nourishing diet, and was 
kept in bed most of the time. In three weeks she had gained a 
little in strength and ran about the ward as usual. At this 
time diarrhea was troublesome for three days and was checked 
by simple remedies. 

On March 6, 1899, at 6.20 A. M.. word came from the hos¬ 
pital that the child seemed to be dying. Examination showed 
very weak and irregular heart sounds, no per minute; respira¬ 
tion 28; temperature too degrees F. She refused to swallow. 
Occasionally she moved her hands and legs. She remained in 
this condition, growing weaker until death resulted on the same 
day at 3.30 P. M. 

The necropsy was performed May 9. 

The body was that a much emaciated child. The head was 
long, narrow and appeared rachitic. The bridge of the nose 
was flattened and suggested congenital syphilis. The lower 
front teeth were nicked like those known as Hutchinson’s teeth. 
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The sternum was very prominent, and presented the so-called 
pigeon-breast. Other bones were not enlarged. The dura was 
partly adherent to the calvarium and the latter was removed 
with considerable difficulty. The membranes over the con¬ 
vexity of the brain presented a peculiar boggy appearance and 
were bluish in color. When the dura was incised on the left 
side about two or three ounces of dark fluid blood escaped. 
Two layers of new membrane could be stripped from the inner 
side of the dura. The layer next to the dura was exceedingly 
vascular, thick, edematous and of a dark red color; that more 
internally situated did not appear to be vascular macroscopic- 
ally, but the microscope showed the presence of vessels. The 
innermost layer of membrane, especially on the left side, was 
loosely attached to the more superficial layer and the latter 
could be torn from the dura without difficulty, although it 
was distinctly adherent. The pachymeningitis extended well 
toward the base of the cranium on each side. The new mem¬ 
branes were not adherent to the pia except at the superior lon¬ 
gitudinal fissure. The pia was verv edematous and the brain 
was quite soft. 

The brain was small and the cerebellum was very imper¬ 
fectly covered by the occipital lobes. The fissures were deep 
and the character of fissuration was that of low-type ccrebra. 
The brain was not weighed at the time of removal, but the left 
hemisphere with the left cerebral peduncle and half of the pons, 
but without the cerebellum, weighed 200 grams after the tis¬ 
sue had been kept some time in formaline. 

The liver extended upward to the fourth rib and downward 
three fingers’ breadth below the last rib. chiefly on account of 
the malformation of the thorax. No scars suggestive of syphi¬ 
lis were found in the liver. The other viscera were examined, 
but nothing worthy of special note was detected. 

The central nervous system was studied microscopically. 

Right paracentral lobule: thionin stain: All the nerve cells 
were found to be much swollen (Fig. 1) and they had under¬ 
gone intense chromatolysis. The nucleus was displaced to the 
periphery of the cell. The larger cells presented a swollen, 
rounded body with a pointed end. and this pointed extremity 
was usually the portion of the cell nearest the free surface of 
the cortex. In these cells the chromophilic elements were 
found only toward this pointed extremity. While in most of 
the cells the nucleus was in the pointed end, in some it occu¬ 
pied the other extremity of the cell body. Some of the cells 
were entirely deprived of chromophilic elements. 

A structure, of a reticular character, stained purple with 
the thionin, was found in the portion of the cell deprived of 
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chromophilic elements (Fig. 11). This finding would corre¬ 
spond with the views of those who hold that a reticulum exists 
normally in the nerve cell, and that the chromophilic elements 
are merely .incrustations upon the intracellular network. The 
cortical cells presented a striking resemblance to miniature bal¬ 
loons, the point at which the chromophilic elements were pre- 



Fig. I.—Section from the paracentral lobule. The nerve cells are 
swollen, and in a condition of chroniatolysis. 

served corresponding to the basket of the balloon. The smaller 
cells presented the same appearance, but the condition was 
especially striking in the large giant cells of the paracentral lob¬ 
ule. The chromophilic elements preserved in the pointed ex¬ 
tremity did not usually present the rod-shape normal to the 
giant cell, but were distinctly granular. The nucleus in many 
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of the nerve cells stained somewhat deeply and the nucleolus 
stained intensely. In the apical process of some of the cells 
normal chromophilic elements were found. 

Right paracentral lobule, Weigert’s hematoxylin method: 

The appearance presented by this stain was almost more 
striking than that by the thionin preparations. The nerve cells 
stained a yellowish brown. In many of the tumefied giant 
cells a considerable accumulation of granular matter was found 
that stained purplish-black with the hematoxylin, and this ma¬ 
terial was usually nearer the pointed extremity of the cell where 
the chromophilic elements were found by the thionin stain. 
In some cells this granular matter occupied the entire cell body. 



Fig. II.—One of the giant cells from the paracentral lobule under 
higher magnification, showing chromatolysis and a reticulum. 

The nucleus could be distinguished with this stain and the nu¬ 
cleolus stained a deep brown or even black. 

The small vessels of the cortex were widely distended with 
red blood corpuscles that stained intensely with the hematoxy¬ 
lin. The small capillaries were so numerous in the gray matter 
that a proliferation of these vessels in the cortex had probably 
occurred (Fig. III). Both gray and white matter contained 
many red blood corpuscles free within the tissue. Numerous 
red blood corpuscles were found in the perivascular spaces of 
certain of the vessels, and considerable collections of these red 
blood corpuscles were seen free in the tissues. The red blood 
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corpuscles free within the nervous tissues were apparently nor¬ 
mal, and were indicative of recent infiltration. Altered blood 
pigment was not found within the tissue of the paracentral lob¬ 
ule. 

Nerve cells in sections taken from the frontal lobe and pos¬ 
terior portion of the parietal lobe, from the cerebellum and 
through the bulbar nuclei exhibited similar changes to those in 
the paracentral lobule. 

Spinal cord, cervical region: The spinal cord was hardened 



Fig. III.—Proliferation of capillaries in the cerebral cortex. 


in Muller’s fluid, and therefore the thionin stain could not Ire 
employed. With the Weigert hematoxylin stain, the white 
matter of the cord appeared to be normal. The cells of the 
anterior horns stained as intensely by this method as those of 
any other part of the central nervous system, and even by this 
method were seen to be greatly tumefied and often without 
dendritic processes. This intense coloration of the anterior 
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horn cells was especially striking, inasmuch as sections of the 
spinal cord stained by the Marchi method did not exhibit the 
black granules so often found in the spinal cords of the aged. 
The cells of the anterior horns by the Marchi method were pale 
yellow and entirely free from black granules. This was not 
due to insufficient penetration of the osmic acid, as the tissue 
had assumed the color always seen in normal tissue properly 
stained by this method. 

The anterior and posterior roots by the Weigert method 



Fig. IV.—Nerve cells in the anterior horn of the spinal cord. 


were aparently normal, but small black granules were seen 
within the intramedullary portion of the posterior and anterior 
roots when stained by the Marchi method. As these dots are 
at times found in the roots in normal tissue, we merely record 
the finding without asserting that the roots were degenerated. 

Sections from the cervical region stained with ammonium, 
carmine showed exactly the same changes in the anterior horn 
cells as above described as occurring in the paracentral lobule 
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and cortex generally. The cells were almost globular (Fig. IVj, 
with a pointed extremity, anti the nucleus was found in this 
pointed end. About the nucleus was a mass of matter that took 
the carmine stain intensely. The rest of the cell was a pale 
yellow and had no affinity for the carmine. 

The small vessels of the spinal cord were intensely con¬ 
gested. 

Lumbar region: The description of the cervical region ap¬ 
plies equally well to the lumbar region. The cells of the 
columns of Clarke were as markedly affected as those of the 
anterior cornua, and yet no degeneration of the direct cere¬ 
bellar tracts was apparent either in the Weigert or the carmine 
preparations. 

Distinct signs of inflammation were not present in the cere¬ 
bral dura. The blood vessels were engorged and in some 
places large accumulations of red blood corpuscles were found 
free within the dura, but there was no distinct round cell in¬ 
filtration. The nuclei of the cells in the dura stained well, but 
were not as elongated as is usual in fibrous connective tissue. 
At one place in a section where the dura made a fold upon 
itself the endothelial lining was very distinct and the portion 
within the fold most distant from the false membrane was ap¬ 
parently normal. Nearer the false membrane the cell nuclei 
of the endothelium were more globular. 

fn the layer of false membrane immediately adjoining the 
dura were many blood vessels hat ing walls so delicate that 
they were recognizable only by the presence of endothelial 
cells. These vessels were greatly distended and numerous red 
blood corpuscles were found free within the tissue. The foun¬ 
dation substance of this membrane was amorphous or some¬ 
what fibrillar, and it contained many nuclei: some of which 
were spindle-shaped or round, but the majority were oval. 
They were doubtless the nuclei of fibroblasts in different stages 
of formation. 

T11 the false membrane between the portion next to the dura 
and that most remote, the tissue seemed to be in an earlier 
stage of formation: the nuclei were more distinctlv round 01- 
oval and the long spindle-shaped nuclei were absent. 

The portion of false membrane most remote from the dura 
showed a further advanced formation than the portion just re¬ 
ferred to. The tissue was more fibrillar, denser: and the nu¬ 
clei. while on the whole not as elongated as those in fully 
formed connective tissue, were nevertheless more fusiform than 
those in the central layer of the false membrane. The blood 
vessels throughout the new-formed membrane were numerous, 
and it can liardlv be said that they were more numerous in one 
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layer of the membrane than in another. Large masses of blood 
pigment were found within the false membrane. 

The looser and more amorphous tissue of the middle layer 
and the character of the nuclei contained within it indicate 
that this portion of the membrane was of later formation, and 
it seems possible in the light of our experiments to be men¬ 
tioned further on, that the membrane may have formed after a 





Fig. V.—The dura (a) is shown in the uppermost part of the draw¬ 
ing. Immediately next to the dura is a tissue of somewhat loose struc¬ 
ture, and beneath this is a dense tissue rich in vessels. 


subdural hemorrhage had occurred, and that the peripheral 
parts of the clot became organized before the central. 

At the necropsy, two distinct membranes could be torn 
from the inner surface of the dura, and the loose tissue referred 
to was probably the connection between the two layers. 
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Groups of round cells were not found within the false mem¬ 
brane. 

The changes in the nerve cells throughout the central nerv¬ 
ous system, both brain and cord, were of much interest. A 
condition of intense chromatolysis existed and the cells were 
tumefied. In many cells only a few chromophilic elements re¬ 
mained at one portion of the cell body, and the dendritic proc¬ 
esses had disappeared or were very indistinct. We noticed 
such changes in the cells of the cerebral and cerebellar cortex, 
in the bulbar nuclei, and in the cells of the spinal cord. 

Some of the 1 ’urkinje cells of the cerebellum stained by 
mistake with ferricyanide of potassium and acid alcohol pre¬ 
sented distinct small dark granules, filling the entire cell body 
and extending in some cases from the cell body into the sur¬ 
rounding tissue. The exact significance of these granules is 
unknown. They may possibly be the metaplasm granules of 
Van Gieson, or they may indicate an early stage of iron infil¬ 
tration of the cell body such as Weber 14 has recently described. 

Red blood corpuscles stained by Weigert’s hematoxylin 
were dark in color and the presence of the dark granules in 
the nerve cells of our case by this stain suggested the possi¬ 
bility of an infiltration of coloring matter from the blood. 
Weber found cerebral ganglion cells in which the cell body, 
except the nucleus, stained such a deep black by alum hema¬ 
toxylin that they resembled the cells stained by the silver 
method. When the color was less intense the cells appeared 
to be filled with blue granules. These cells when placed in 
a 5-per-cent, solution of fcrrocyanidc of potassium and acid 
alcohol gave the Berlin blue color. With the Weigert hema¬ 
toxylin stain the infiltrated cells were deep black, while the 
other cells were brownish-yellow. The siderophilous cells 
were always in the vicinity of diseased and bleeding vessels. 
Weber believed that the granules he described contained an 
albuminate of iron. He was unable to find an exactly analo¬ 
gous case in the literature and he thought that the early age of 
the child in his case might have rendered the nerve cells more 
susceptible to this infiltration. 

The early age of the child in our case, the proliferation and 
engorgement of cortical capillaries, the free red blood cor¬ 
puscles within the cerebral tissues, made the deep pigmenta¬ 
tion of the nerve cells by the Weigejt hematoxylin method 
seem possibly the result of infiltration by blood coloring matter, 
The characteristic iron reaction was not obtained even when 
the proper potassium salt was used. We cannot entirely dis¬ 
miss from our minds the possibility that this intense colora- 

14 Weber. Monatsschrift fur Psychiatrie und Neurologic. Vol. 3, 
No Ci. p. 507. 
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tion of the nerve cells by the Weigert method was due to blood 
coloring matter, although we regard it as an unsettled question. 

Doehle is inclined to believe that intracranial hemorrhage 
at birth is the cause of the pachymeningitis, and that the brain 
suffers at the time of the formation of the hemorrhage, al¬ 
though he had few findings to offer in support of the latter 
view. It seemed to him that cortical changes might be the 
cause of the deficient bodily development of these children, but 
the cortical changes he had in mind were those produced by 
the trauma that causes the hemorrhage and not the changes re¬ 
sulting from the presence of the membranes with the fluid con¬ 
tained within them—at least his words permit this interpreta¬ 
tion. 

It seems to us quite probable that an injury sufficient to 
produce intracranial hemorrhage may be sufficient to cause al¬ 
teration of nervous tissue, possibly by pressure of the effused 
blood; but it is no less likely that intense proliferation of tissue 
on the inner surface of the dura with the production of more 
or less hemorrhage disturbs the nutrition of the cortical cells 
and leads to cellular degeneration. The presence of numerous 
dilated capillaries and of many red blood cells in the cortex in 
our case indicate that the nutrition of the cortical cells was 
imperfect. In addition to this, the brain was very edematous 
and the edema probably had some effect on the nerve cells. 
Systematic examination by the best methods of the cerebral 
cortex in cases of internal hemorrhagic pachymeningitis might 
frequently reveal cellular changes. Such degenerative changes 
occur in cases of general paralysis of the insane, chronic al¬ 
coholism, etc., and these are conditions in which internal hem¬ 
orrhagic pachymeningitis is also found. 

The nerve cells in our case throughout the central nerv¬ 
ous system appear as small distended bladders. The Marchi 
method applied to the spinal cord shows that the nerve cells 
here are entirely deprived of any pigment that stains black bv 
osmic acid. The chromatolysis therefore has not given place 
to pigmentation. Hirsch 15 lias described a similar condition 
as one of toxemia in his case of amaurotic family idiocy, but 

1 " TTirsch. The Journal of Nervous and Mental Disease, 1898. 
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the disease in our case could not Ire classed under amaurotic 
family idiocy. The child was not blind, and microscopical 
examination shows that the optic nerves were normal. The 
symptoms were not those of this disease. 

it has occurred to us that the edema of the cortex might 
explain the vesicular appearance of the nerve cells, but the 
cases of uremia reported in literature do not justify this view. 

Ewing 10 cites the papers of Acquisto and Pusateri, Sacer- 
dotti and Ottolenghi and Donetti. These writers examined the 
nerve cells in cases of experimental uremia in animals, but cel¬ 
lular changes such as described by 11s were not seen by these 
investigators. Ewing reports six cases of uremia in man. 
and in some of these the brain and pia were edematous. No 
cellular changes comparable with those in our case were seen 
by Ewing. He states also that the effects of pial edema could 
not be distinctly traced in the cortical cells. Ewing gives no 
drawings resembling the cells in our case. 

It is not impossible that the cachexia was the cause of the 
cellular changes. Muller and Manecatide' 7 have examined the 
nerve cells of children dying within the first year of life from 
intestinal diseases, with and without fever. They found cellu¬ 
lar changes in all their cases, consisting chiefly of chromatolysis 
and tumefaction. W hen the chromophilic elements were de¬ 
stroyed a net of fine fibrils was seen within the cell bodv. 
'These changes they state resemble those of intoxication and 
infection, but are not characteristic; neither are the changes 
of intoxication and infection characteristic, according to 
liabes and others. 

Such a condition of intense tumefaction and chromatolysis 
might: well be supposed to lead to functional disturbance, and 
it may have stood in causal relation to the feeble mentality, 
but it seems to have had little influence over motion. Although 
the motor cells of cortex, medulla oblongata and cord were as 
much altered as the cells of anv other part of the central nerv¬ 
ous system, no marked paralysis of motion was noticed. 
This shows that chromatolysis is not necessarily an index of 

’“Ewing, Archives of Neurology and Psychopathology. Vo;. 1. No. 
3. p. 263. 

17 Miiller and Manecatide. Zeitschrift fin klin. Med.. Vol. 36. Nos. 
1 and 2. p. 1. 
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functional disturbance. Recent investigations lead us to look 
to the neurofibrils as a very essential portion of the nerve cells, 
and these have as yet received little attention in studies 
of pathological processes. The importance of chromatolysis is 
at present a subject of debate. Nissl 1 " himself now acknowl¬ 
edges that chronic poisoning does not produce characteristic 
changes in the nerve cells, although subacute poisoning with 
maximal doses gives typical changes from each poison. 

A number of writers have spoken of the absence of func¬ 
tional disturbance, although chromatolysis existed. The ex¬ 
periments of Goldscheider and Flatau 111 are confirmatory of this 
teaching. Rothmann has recentlv published some experi¬ 
ments in compressing the abdominal aorta of dogs. In one 
instance the ganglion cells were much swollen and deprived 
of chromophilic elements, and yet the function of the posterior 
limbs shortly before death was almost normal. 

We must refer also to Roth matin's-" statements regard¬ 
ing the reticulum observed by him within the nerve cells. This 
seems to have been very similar to the network observed by us. 
Rothmann said the network appeared about ten hours after 
the compression of the abdominal aorta, and as the Nissl cor¬ 
puscles disappeared. He thought it was not improbable that 
this was a previously existing portion of the unstained sub¬ 
stance and that it stained in the cells undergoing degeneration, 
although he did not exclude the possibility of a pathological 
origin. lie refers also to the difference of opinion regarding 
the normal structure of the cell. Butschll, Held and Auer¬ 
bach support the reticular theory of the “neurocytospongium,” 
while Apathy, Bethe. and Nissl believe that there is a fibrillary 
character of the cell substance. 

Marinesco 21 has reviewed the opinions of various investi¬ 
gators on the structure of the nerve cell, and he states that a 
network (rescan) exists within the nerve cell. 1 he picture 
which he gives as figure 1 presents a network very like that 
seen by us. 

,s Nissl, Centralblatt fur Nerven. u. 1 ’svcli.. Rciheft. 1898, p. 654 
and Mitneli. med. Wochenschrift. N T o. 41. 1898. 

Goldscheider and Flatau. Fortschrittc der Mediein, 1897. 

■ n Rothmann. Neurologisches Centralblatt. Xo. 2. 1899. p. 68. 

Marinesco. Archiv fitr Anatomic und Physiologic. Phys. Abtlicil, 

1890. 
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It is not our intention to give a thorough review of the 
literature on the subject of internal hemorrhagic pachymenin¬ 
gitis, as it is exceedingly voluminous. The inflammatory 
theory seems to have been the older and Calmiel (1826) and 
Llayle (1826) are mentioned among the early supporters of this 
view; whereas Andral (1836) and Abercromby (1845) upheld 
the hemorrhagic theory. The latter theory seems to have 
found the most support until Virchow (1857) threw the weight 
of his influence in favor of the inflammatory origin. As Rob¬ 
ertson 2 - says, a war has been waged by the supporters of these 
two theories for nearly seventy years, in which upward of 
ninety writers, mostly French, have taken part. The pendu¬ 
lum has begun to swing a little away from the direction given 
it by the writings of Virchow: and Laborde, Sperling, Hu- 
guenin, Wiglesworth. Dercum, Hoyt, and others have ex¬ 
pressed themselves in favor of the hemorrhagic view. 

The theory which Wiglesworth 22 has held might be 
applied to our case. Wiglesworth states that the affection is 
associated in overwhelming proportion with brain degenera¬ 
tion and atrophy, and that the main cause is the loss of sup¬ 
port experienced by the meningeal vessels in the degenerating 
and wasting brain, assisted by the localized or general con¬ 
gestions of the meninges, so liable to occur in all forms of 
insanity (p. 434). 

Osier, 21 however, believes that something more than at¬ 
rophy of the brain is needed, or we should find the false mem¬ 
brane more commonly in cases of cerebral wasting. 

We hardly feel inclined to enter into a discussion of the 
views held by Robertson ( 1 . c.), viz., '.hat the all-important ele¬ 
ment in the production of a subdural membrane is sudden 
lowering of the intracranial pressure, and that the effect of this 
is analogous to a dry-cupping of the dura mater. Theories in 
regard to the formation of internal hemorrhagic pachymenin¬ 
gitis arc numerous. 

We have spoken of the presence of numerous round, oval 
and elongated nuclei within the new membrane, but we have 

22 Robertson, The Journal of Mental Science. Vol. XXXIX. p. 203 

a Wiglesworth. Brain, 1892. Vol. XV. p. 431. 

-'Osier. Journal of Nervous and Mental Disease. 1888, p. 608. 
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not been able to determine the origin of these cells. It is pos¬ 
sible, even probable, that they come in part from the white 
blood cells. In our experiments we found many leucocytes 
within the forming membrane. The view that spindle cells 
may develop from the white blood corpuscles has been held 
by many writers; it was held by Huguenin-’’ many years ago, 
and Wiglesworth, 20 Hoyt ( 1 . c.), and others more recently have 
supported the same teaching. 

Sperling 27 found that eight days after the injection of fresh 
coagulable rabbit's blood between the arachnoid and the dura 
of the rabbit's brain, the clot began to show signs of organiza¬ 
tion. After two or three weeks the formation of a membrane 
was complete and in till cases he was able to observe newly 
formed vessels at this period. This new membrane is said 
by him to have corresponded in all points with that found in 
hemorrhagic pachymeningitis. 

We have repeated the experiments of Sperling. The ani¬ 
mals chosen were dogs and cats. Subdural hemorrhage was 
produced and the animals were killed at different periods fol¬ 
lowing the experiment: one at three hours, one at six hours, 
one between six and twelve hours, one at five days, one at 
seven, days, and one at five weeks. In other animals the tinder 
surface of the dura was painted with hydrochloric acid and 
the animals were permitted to live for different periods. 

The techni(|uc of producing the subdural hemorrhage was 
as follows: The animal was etherized. A small piece of bone 
was removed from the left side of the skull, a needle was in¬ 
troduced through the dura and through the superior longitu¬ 
dinal sinus, and hemorrhage was produced in the subdural 
space 011 each side of the convexity of the brain. The sections 
were cut only from the side where the skull remained intact. 

I n the experiments with the acid the same procedure was fol¬ 
lowed, although the dura of only one side of the brain was 
painted. Animals in which suppuration occurred were re¬ 
jected. and onlv those in which 110 evidence of a purulent proc¬ 
ess was found were considered as suitable for our purpose. 

TTtiguenin, Ziemsscn’s llandfouch, Vol. XT, part 1. 1876. 

Wiglesworlh, The Journal of Mental Science, Vol. XXXTTf. 
1887-1888. 

if7 Sperling. Centralblalt fur Deutsch. Med.. 1871. 
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A large accumulation of red blood corpuscles was found 
beneath the dura of a cat killed three hours after the produc¬ 
tion of a subdural hemorrhage, but no distinct evidences of 
organization were seen. 

A number of polynuclear cells were found in a subdural 
hemorrhage after six hours. 

The evidences of the formation of a new membrane were 
quite distinct after five days in a subdural hemorrhage in a dog’s 
brain. Many cells with round or oval nuclei, staining deeply 
with hemalum, were found in the portion of the clot imme¬ 
diately joining the under surface of Jhe dura. These were evi¬ 
dently the nuclei of fibroblasts, although they were much 
thicker, shorter and more oval than the nuclei of the dura. 
Similar cells were found in the midst of the clot. In the por¬ 
tion of the clot nearest the pia a mass of amorphous matter, 
probably fibrin, was found, containing many of these deeply 
stained nuclei, much smaller and more irregularly formed than 
those nearest the dura. It seems, therefore, that the organiza¬ 
tion of the clot begins in the portion nearest the dura, and in 
the preparations from our case of pachymeningitis in a child, 
described in this paper, we noticed that the portion of the mem¬ 
brane next to the dura presented a more advanced degree of 
development. 

The new membrane caused by a subdural clot in a dog was 
very distinctly formed after five weeks. The red blood cor¬ 
puscles in the clot showed alteration of structure, and beneath 
these in the portion of the clot nearest the pia a new membrane 
was found rich in cells. The nuclei of most of these cells were 
elongated; some were oval or irregularly formed. In one field 
a distinct capillary could be seen in the new membrane; its 
endothelial cells were very visible and it contained red blood 
corpuscles. The great quantity of nuclei in this new mem¬ 
brane were indicative of a very active process. 

The sections of the subdural clot from animals permitted to 
live a few weeks after the formation of a subdural hemorrhage 
furnish indisputable evidence that a subdural hemorrhage may 
be one of the causes of the formation of a subdural membrane. 

An unusual number of cells with elongated nuclei were 
found on the under surface of a cat’s dura on which hydro- 
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chloric acid had been used and the animal permitted to live 
three weeks, but there was no distinct evidence of a newly 
formed membrane. Even after seven weeks the evidences of a 
newly formed membrane were not more distinct than in the 
specimen removed after three weeks. We would conclude 
from this, that if irritation is capable of producing a false mem¬ 
brane, it must be an irritation that is constant. 

The experiments of Goodall- s seem also to indicate that 
experimental irritation of the cortex does not produce a false 
membrane of the dura. He applied sp. vin. gallic, or diluted 
cantharidin to the cerebral cortex of rabbits through an in¬ 
cision of the dura, and in five animals no inflammatory exu¬ 
date or naked-eye evidence of inflammation was found; in a 
sixth a hemorrhage was produced in some way and a pseudo¬ 
membrane formed. 


DISCUSSION'. 

Dr. E. D. Fisher thought that the early idea that hemor¬ 
rhagic pachymeningitis was rare was due, as Osier said, to ob¬ 
serving the wrong class of cases. In any almshouse this condi¬ 
tion would be found very prevalent. Some years ago the ques¬ 
tion came up in the New York Pathological Society, and he 
took occasion at that time to show a number of cases of this 
disease. He did not quite understand the etiology of the case 
reported by Drs. Spiller and McCarthy, and asked for further 
information. 

Dr. D. J. McCarthy replied that the etiology of the case 
was rather obscure, there being evidence both of rachitis and 
syphilis. Diarrhea existed for a short time before death, but 
that probably had no causative relation to the inembrane itself; 
the etiological factors were syphilis and rachitis. 

Dr. McCarthy stated that the statistics show that 2.7 per 
cent, of the entire number of cases of pachymeningitis occur 
during the first year of life. 

Dr. W. G. Spiller said that cases of internal hemorrhagic 
pachymeningitis are not very uncommon in the insane, as Dr. 
Fisher had stated, but they occur much less frequently in child¬ 
hood, and he believed that no case in a child so old as nine years 
had been published. In the case just reported, the flat bridge 
of the nose and the Hutchinson teeth were indicative of 
syphilis; and the so-called pigeon-breast was a sign of 
rachitis. 

“ Goodall, The Journal of Mental Science, Vol. XXXVIII. p. 397. 




